Purpose To assess the long-term safety and efficacy of intravitreal triamcinolone acetonide injection in the management of macular oedema caused by central, hemi-, and branch retinal vein occlusion (CRVO, HRVO, or BRVO). Methods This prospective, interventional case series included 13 patients (13 eyes) with retinal vein occlusion and macular oedema.
Introduction
Intravitreal triamcinolone acetonide has been used in the treatment of macular oedema due to a variety of retinal vascular disorders. [1] [2] [3] It has gained in popularity as a treatment for macular oedema, as studies have shown improved visual acuity and reduced macular thickness following intravitreal triamcinolone acetonide injection. However, most studies suggesting a treatment benefit have been limited by the short follow-up of treated patients. Recent studies with longer follow-up have reported mixed results, with Williamson and O' Donnell 4 not showing a sustained benefit of intravitreal triamcinolone for macular oedema owing to CRVO after 6 months of treatment despite repeat injections, but Cekic et al 5 reporting improved outcomes in treating macular oedema owing to BRVO after 13 months of follow-up.
In addition, there have been reports of potentially serious ocular complications, including raised intraocular pressure (IOP) 6 and endophthalmitis (sterile 7 and infective 8 ) following intravitreal triamcinolone acetonide injection.
Retinal vein occlusion comprises a group of diseases with heterogeneous pathophysiology, but with a final common pathway of vascular occlusion leading to increased retinal vascular permeability, retinal hypoxia, and macular oedema. Retinal vein occlusion results from obstruction of a retinal vein either at (CRVO) or just before the lamina cribosa (HRVO) or at an arteriovenous crossing (BRVO). The prognosis in CRVO and HRVO is generally poor with irreversible severe visual loss from chronic macular oedema and retinal ischaemia in the majority of patients. 9 Treatment for CRVO has included bypassing the occluded vein with a chorioretinal venous anastomosis (created surgically 10 or by laser 11 ) and more recently surgical treatment with radial optic neurotomy 12 has been attempted. Despite these approaches, there is no well-established, effective treatment for macular oedema owing to CRVO and it remains a condition with a poor prognosis. 9 Patients with macular oedema owing to BRVO have a more variable prognosis, but a significant proportion also suffer severe visual loss. [13] [14] [15] There have been many reports of the effectiveness of intravitreal triamcinolone acetonide injection in treating macular oedema due to retinal vein occlusion, 1, 16, 17 but the long-term benefit of treatment has yet to be established. The aim of this study was to investigate the long-term safety and efficacy of intravitreal triamcinolone acetonide in the treatment of macular oedema due to retinal vein occlusion.
Materials and methods
Thirteen eyes of 13 patients with macular oedema due to retinal vein occlusion were recruited into the study. All patients had a visual acuity of 6/18 or worse at enrolment and informed consent was sought from the patients with all the potential risks of intravitreal triamcinolone acetonide injection explained fully. All the patients received intravitreal triamcinolone acetonide injection as a primary treatment for macular oedema. The BRVO patients with macular oedema included in the study were those with poor vision who chose to have intravitreal triamcinolone acetonide injection rather than macular grid treatment as per the BRVOS.
14 Baseline routine ophthalmological examination of all study patients was carried out at the start of the study and was repeated at subsequent visits. The examination included best-corrected Snellen visual acuity measurement (converted to logarithm of the minimum angle of resolution (logMAR)), slit-lamp biomicroscopy, Goldmann applanation tonometry, fundus examination, and optical coherence tomography (OCT 2, Zeiss instruments) analysis of 1 mm central macular thickness.
Intravitreal triamcinolone injection was performed in an outpatient minor operations room, with topical amethocaine 1% applied to the ocular surface before preparation with 5% povidone iodine. An eyelid speculum was inserted before the injection and further topical amethocaine was applied directly to the conjunctiva at the injection site 4 mm posterior to the limbus. The injection consisted of 4 mg (0.1 ml) triamcinolone acetonide administered via a tuberculin syringe with a 27 G needle. The drug was drawn up as an aqueous suspension using a sterile technique, with no attempt made to filter or separate the drug from the preservative containing vehicle. After injection, topical chloramphenicol 0.5% was applied and a slit-lamp examination was carried out to ensure the presence of the drug in the vitreous cavity and to measure the IOP. An anterior chamber paracentesis was performed to lower the IOP in patients with an IOP sufficient to cause nonperfusion or pulsation of the central retinal artery. Patients were given topical chloramphenicol drops four times daily, until they were reviewed after 1 week. They were then reviewed every 1-2 months after the initial injection. Intravitreal triamcinolone was seen in situ for a minimum of 10 weeks in all patients. Repeat injections were performed if there was recurrence in macular oedema after a successful initial injection (reduction in central macular thickness on OCT with improvement in visual acuity with no complications of injection such as raised IOP requiring treatment). Patients were followed up for 1 year after the initial injection.
Statistical analysis was performed using a statistical software package (SPSS version 11.5). The two-tailed Student's t-test and the Mann-Whitney test were used where appropriate with Po0.05 taken as statistically significant.
Results
A total of 13 eyes of 13 patients were recruited for the study. Table 1 summarises the baseline characteristics of the patients in the study. There were four patients with CRVO, one patient with HRVO, and eight patients with BRVO. OCT macular thickness measurement was not possible for some patients with poor macular fixation as this affected data acquisition. The duration of macular oedema (on the basis of symptoms of reduced vision) before intravitreal triamcinolone injection was 6.5 months (range 1-16 months). Table 2 summarises the visual acuity results. At its best, visual acuity improved by two or more Snellen lines in eight (62%) eyes, but this improvement was not maintained despite further injections of triamcinolone where appropriate, and by the end of follow-up, 12 of 13 (92%) eyes were within one Snellen line of the presenting visual acuity. One eye with BRVO failed to respond to injection of intravitreal triamcinolone and lost vision from 6/18 to 6/60 over 14 months owing to persistent macular oedema and eventual pigmentary macular change despite argon grid laser treatment. The mean visual acuity at presentation was 6/45 (logMAR 0.88, SD 0.44), and after treatment, at best, the mean visual acuity improved significantly to 6/15 (logMAR 0.42, SD 0.30, P ¼ 0.002), but by the end of follow-up, the mean visual acuity was only 6/75 (logMAR 1.10, SD 0.58, P ¼ 0.48, not significant). Eight patients received a single injection and the remaining five patients received two injections by the end of follow-up (mean 14.6 months, SD 4.1 months).
One millimetre mean central macular thickness decreased significantly by 259 mm at best after treatment (a 45% decrease) from 530 mm (SD 85 mm) to 271 mm (SD 94 mm; P ¼ 0.000017), with five eyes achieving a thickness less than 250 mm (Table 3 and Figure 1 ). However, this improvement was not maintained despite repeat injections in eyes with recurrent macular oedema and at the end of follow-up, a final mean macular thickness of 523 mm (SD 178 mm, P ¼ 0.92, not significant) was seen.
An IOP rise was seen in eight of 13 (62%) eyes during follow-up. Four eyes achieved a maximum IOP of less than 30 mmHg. The highest IOP recorded was 40 mmHg and this was seen with two eyes both treated adequately with topical medication. In total, five eyes (38%) required IOP lowering medication at the end of follow-up. None of the patients required trabeculectomy. There were no cases of endophthalmitis, vitreous haemorrhage, retinal detachment, visually significant cataract, or acute visual loss.
Discussion
Retinal vein occlusion comprises a heterogeneous group of disorders with as yet poorly understood pathophysiology, but with a final common pathway Eye of retinal ischaemia, breakdown of inner blood-retinal barrier, and macular oedema. Treatment of macular oedema secondary to retinal vein occlusion remains frustrating often with poor visual outcomes. Studies have shown promising results from intravitreal triamcinolone acetonide injection; however, most studies have had limited patient follow-up and the long-term efficacy of the treatment is yet to be conclusively proven.
This study suggests that though effective in improving visual acuity and reducing macular oedema in patients with retinal vein occlusion, intravitreal triamcinolone injections only provide temporary benefit with no visual improvement after 12 months of follow-up.
Intravitreal corticosteroid injection is thought to act through a variety of mechanisms in reducing macular oedema associated with retinal vein occlusion including reducing vascular endothelial growth factor (VEGF) production, 18 thus helping to stabilise the inner bloodretinal barrier. Other triamcinolone-mediated effects may include the inhibition of other proinflammatory mediators such as prostaglandins and leukotrienes (involved in the pathogenesis of pseudophakic macular oedema 19 ) and the inhibition of protein kinase C (implicated in VEGF-induced retinal permeability seen in diabetic macular oedema 20 ). However, these effects do not directly address the underlying pathophysiological abnormalities that cause venous occlusion and this study suggests that despite an initial response to intravitreal triamcinolone injection, macular oedema will recur and appears to become increasingly resistant to the effects of intravitreal corticosteroid through a poorly understood mechanism.
In this study, the mean duration of macular oedema (based on symptoms) before intravitreal triamcinolone injection was 6.5 months. It may be that long-standing macular oedema is associated with more disruption of macular cellular architecture and function leading to poor long-term outcomes of repeat intravitreal triamcinolone injection. However, in two patients (one with CRVO, one with HRVO) with macular oedema of less than 2 months duration, the final visual outcome was similar to that of the other patients in the study with macular oedema of longer duration (although these two patients initially had an impressive response to intravitreal triamcinolone with improved visual acuity from counting fingers vision to 6/9 in the CRVO patient and 6/18 to 6/6 in the HRVO patient). It is also possible that these two patients had macular oedema of longer duration, but had only noticed symptoms of blurred vision for less than 2 months. The disappointing long-term visual acuity outcomes may also be owing to worsening macular ischaemia; however, as fundus fluorescein angiography was not routinely carried out, this possibility is difficult to rule out and is a potential weakness of the study.
In assessing the safety of intravitreal triamcinolone injection, this study agrees broadly with other published studies, 21, 22 with raised IOP being the most common complication of treatment and 62% of patients in this study suffered a rise in IOP with five (38%) still requiring treatment at the end of follow-up. There were no cases of visually significant cataract, vitreous haemorrhage, retinal detachment, or endophthalmitis (sterile or infective).
The findings from this study support those of Williamson and O'Donnell, 4 who found only short-term benefit of intravitreal triamcinolone in treating macular oedema owing to nonischaemic CRVO in a recent noncomparative, interventional case series.
The role of intravitreal triamcinolone in the treatment paradigm of retinal vein occlusion may be as an adjunct in the treatment of selected cases. In cases of recent onset CRVO, combining intravitreal triamcinolone to reduce macular oedema in the short term with a treatment modality that restores retinal blood flow (eg, chorioretinal venous anastomosis or radial optic neurotomy) may yield better results. In cases of BRVO with gross and persistent macular thickening, intravitreal triamcinolone may be used to reduce macular thickness before macular grid laser, therefore allowing more effective laser treatment. Further study is needed in this area, 23 and the results of the standard care vs corticosteroid for retinal vein occlusion (SCORE) study are avidly awaited.
This prospective, interventional case series suggests that intravitreal triamcinolone injection provides only short-term benefit for patients with macular oedema due to retinal vein occlusion, with no sustained improvement in visual acuity after 1-year follow-up (despite repeated injections where appropriate).
